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Cold adaptation in stationary phase in Bacillus subtilis 
One of the most important abiotic factor which influences life of bacterial cells is the 
ambient temperature. A decrease of this temperature is usually accompanied usually with the 
loss of the fluidity of bacterial cytoplasmatic membrane. While the mechanisms of the 
responses to the cold shock during the exponential phase of growth are well known for 
Bacillus subtilis, the responses of stationary phase cells had not been studied yet (despite the 
stationary phase is the most common state of microorganism in the nature). There are two 
independent mechanisms which restores much needed fluidity in Bacillus subtilis – short-term 
adaptation and long-term adaptation. Short-term adaptation is based on the function of fatty 
acid desaturase coded by des gene. Long-term adaptation relies on the change in ratio of iso- 
and anteiso- branched fatty acids. 
In this work we examinated membrane adaptation during stationary phase under two 
different conditions, namely under cultivation at stable low temperature and after cold shock. 
The highest activity of Pdes was observed for cultivation at 25 °C and for the cold shock 
applied from cultivation in 37 °C to 25 °C. Anisotropy measurements and fatty acids analysis 
were also performed. Results indicated, that the cytoplasmatic membrane of stationary cells 
cultivated in 37 °C is less fluidic than the one of exponential cells. Phospholipids isolated 
from stationary phase cells were found to contain iso- branched fatty acids as the major 
constituents. 
Since bacterial culture in stationary phase is not homogenous, the obtained findings 
could not be ascribed to the whole population. It was observed that during the first ten hours 
of stationary phase, the whole population approximately consist of 45 % vegetative cells, 
45 % dead cells (determinated by Live/Dead Kit) and 10 % of spores (determinated by Gram 
staining and other). However, the flow cytometry analysis did not reveal the expected 
populations characterized by the differences in Pdes activity and cell size. 
 
